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A B S T R A C T

This study evaluated the efficacy and safety/tolerability of quetiapine extended-release 300mg/day
(QUEXR300), quetiapine immediate-release 600mg/day (QUEIR600), and quetiapine immediate-release
300mg/day (QUEIR300) formulations for treating bipolar depression. A random-effect network meta-analysis of
8-week, double-blind, randomized placebo-controlled trials was used to determine the most optimal agent for
intervention. Remission rate was set as the primary outcome. Secondary outcomes were response rate, im-
provement in the Montgomery–Åsberg Depression Rating Scale score, discontinuation rate, and the incidence of
individual adverse events. Seven eligible studies including 3267 participants were included in the meta-analysis.
The QUEIR600, QUEIR300, and QUEXR300 groups were superior to the placebo group in every efficacy out-
come; however, there were no significant differences in the efficacy outcomes among the treatment groups. All
treatment groups exhibited higher incidences of extrapyramidal symptoms, dry mouth, somnolence, constipa-
tion, and increase in body weight than the placebo group. The QUEIR600 and QUEIR300 groups had higher
incidences of dizziness than the placebo group. The QUEIR600 group had a higher discontinuation rate due to
adverse events than the placebo group, and the QUEIR300 group had higher blood HbA1c levels than the
placebo group. The QUEIR600 and QUEXR300 groups had higher incidences of ≥7% weight gain than the
placebo group. The QUEXR300 group had a higher incidence of fatigue than the QURIR300 and placebo groups.
In conclusion, there were no significant differences in the efficacies of QUEIR600, QUEIR300, and QUEXR300 in
treating bipolar depression; moreover, tolerance to QUEIR600 might be worse than the other treatments.

1. Introduction

Bipolar disorder is a common mood disorder characterized by al-
ternating manic and depressive episodes (Grande et al., 2016) and a
high relapse rate (Grande et al., 2016). A recent systematic review re-
ported that patients with bipolar depression area at a 20–30-fold in-
creased risk of suicide than the general population (Pompili et al.,
2013). Furthermore, a recent, five-year cohort study reported that the
incidence of suicide increases 5-fold during subthreshold depression
and 25-fold during major depressive episodes compared with that
during euthymic phases (Holma et al., 2014).

The recent three-treatment guidelines for bipolar depression re-
commend both pharmacological treatment including antipsychotics or
mood stabilizers and nonpharmacological treatments such as

psychotherapy (Fountoulakis et al., 2017; Goodwin et al., 2016;
Yatham et al., 2018). Quetiapine is a commonly recommended first-line
drug for bipolar depression (Fountoulakis et al., 2017; Goodwin et al.,
2016; Yatham et al., 2018). It is a dopamine D2 and serotonin
5HT2Areceptor antagonist with higher affinity for 5-HT2A receptors
than D2 receptors. It also has affinities for dopamine D1, serotonin 5-
HT1A, histamine H1, and adrenaline α1b and α2 receptors (FDA, 2009).
Furthermore, norquetiapine, an active metabolite of quetiapine, has a
high affinity for norepinephrine transporters and is a partial agonist of
serotonin 5-HT1A receptors (FDA, 2009). Quetiapine is available as
extended-release (QUEXR) and immediate-release (QUEIR) formula-
tions. QUEXR is characterized by sustained drug release with one dose/
day and faster dose titration than QUEIR, which has to be administered
twice daily and over a longer dose titration period (FDA, 2009).
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It is currently uncertain whether QUEXR is superior to QUEIR re-
garding treatment efficacy or safety/tolerability outcomes for bipolar
depression. To the best of our knowledge, only one double-blind, ran-
domized, head-to-head comparison study assessing QUEXR and QUEIR
for bipolar depression has been published (Riesenberg et al., 2012).
This study evaluated differences in the profiles of initial safety out-
comes of 139 patients with bipolar depression who were administered
QUEXR or QUEIR as escalating doses of 50, 100, 200, and 300mg once
daily in the evening from day 2 to day 6. The study demonstrated that
after 1–3 h after treatment administration, QUEXR exhibited lower se-
dation intensity than QUEIR. There were no differences in other safety
outcomes. However, the study limitations include its short duration,
which implied that the occurrence of adverse events that often occur
after several weeks of drug administration (e.g., weight gain) was not
assessed. Moreover, the study population was small, implying in-
sufficient statistical power to detect significant differences in some
safety outcomes between the groups. Finally, the study did not in-
vestigate differences in treatment efficacy between the groups. The
objective of the present study was to evaluate the currently available
evidence regarding relative efficacy and safety/tolerability of QUEXR
and QUEIR for the treatment of bipolar depression.

A network meta-analysis is a statistical technique that facilitates
both the direct and indirect comparisons of interventions even if they
were not directly compared in the original study (Cochrane, 2011;
Salanti et al., 2008). Till date, four double-blind, placebo-controlled
trials of QUEIR [fixed-dose 600mg/day (QUEIR600) and fixed-dose
300mg/day (QUEIR300)] (Calabrese et al., 2005; McElroy et al., 2010;
Thase et al., 2006; Young et al., 2010), and three double-blind, placebo-
controlled trials of QUEXR [fixed-dose 300mg/day (QUEXR300)] (Li
et al., 2016; Murasaki et al., 2018; Suppes et al., 2010) have been
conducted. We conducted a network meta-analysis of these trials to
examine differences in the treatment efficacy and safety/tolerability
outcomes of QUEIR600, QUEIR300, and QUEXR300 for bipolar de-
pression.

2. Material and methods

The present meta-analysis was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines (Moher et al., 2009) (PRISMA checklist) and is registered
on PROSPERO (http://www.crd.york.ac.uk/PROSPERO/.
CRD42019127123).

2.1. Inclusion criteria, search strategy, data extraction, and outcomes

A systematic literature review was performed according to the pa-
tients, interventions, comparisons, and outcome strategies. Patients
with bipolar depression who were not being treated with any mood
stabilizers or antipsychotics at the baseline were eligible. The inter-
vention groups were administered fixed-dose QUEIR or QUEXR, and the
control group was administered placebo. The outcomes were efficacy
and safety/tolerability (detailed information in the following section).
Only double-blind, randomized, placebo-controlled trials with inter-
ventions of ≥2 weeks were included. Three authors (T.K., K.S., and
Y.M.) independently identified eligible studies indexed in the Scopus,
MEDLINE, and the Cochrane library databases and published in any
language from the inception of the study to January 6, 2019. The search
terms included (bipolar) AND (depress*) AND (random*) AND (pla-
cebo) AND (double-blind) AND (quetiapine). The authors also searched
ClinicalTrials.gov (http://clinicaltrials.gov/) and the International
Clinical Trials Registry Platform (http://www.who.int/ictrp/en/) to
ensure a comprehensive search and minimize publication bias. The
reference lists of the retrieved publications were searched for additional
relevant published and unpublished studies, including conference ab-
stracts.

2.2. Data synthesis

Three authors (T.K., K.S., and Y.M.) extracted data from the articles
and entered the data into Review Manager 5 software (RevMan, 2014).
Initially, the study design, patient, and treatment characteristics of the
studies to be included in the current meta-analysis were reviewed. The
primary outcome of remission rate was defined using a Montgomery-
Åsberg Depression Rating Scale (MADRS) score of ≥12 (Montgomery
and Asberg, 1979). The secondary outcomes included response rate
(≥50% reduction in the MADRS score at the endpoint from that at the
baseline), an improvement of the MADRS score from the baseline, all-
cause discontinuation, discontinuation due to adverse events, and in-
dividual adverse events. Intention-to-treat, modified intention-to-treat,
or full-analysis set population data were used in the analysis. The al-
gebraic signs of the values of blood high-density lipid (HDL) cholesterol
were reversed as decreased blood HDL cholesterol values indicate in-
creased impairment.

2.3. Statistical analysis

Only outcomes with available data from at least two of the three
treatment groups (QUEIR600, QUEIR300, or QUEXR300) were in-
cluded in the meta-analysis. Four categorical pairwise meta-analyses
(QUEIR600 vs. placebo, QUEIR300 vs. placebo, QUEIR600 vs.
QUEIR300, and QUEXR300 vs. placebo) were performed. The pairwise
meta-analyses was performed using the Review Manager 5 software
(RevMan, 2014). A random-effects model was used to account for po-
tential heterogeneity across the included trials (Higgins and Green,
2011). Dichotomous outcomes were reported as risk ratios (RRs) with
95% confidence intervals. Continuous outcomes were analyzed using
the mean differences (MDs) between the treatment groups. If standard
deviation (SD) values were not available, SD values from similar studies
(with same quetiapine formulation and dose) were used (Higgins and
Green, 2011). If intergroup differences in treatment efficacy or adverse
events based on RRs were significant, the number needed to treat or
harm was calculated from the risk difference. Study heterogeneity was
assessed using I2 statistics, with an I2≥ 50% indicating considerable
heterogeneity (Higgins and Green, 2011). However, our pairwise meta-
analysis of the primary outcome did not demonstrate considerable
heterogeneity.

Using random-effects models (DerSimonian and Laird, 1986), a
Bayesian network meta-analysis was conducted using the GeMTC
package in the R Statistics software (van Valkenhoef et al., 2012). Di-
rect and indirect evidences from the included studies were integrated
using a Bayesian network meta-analysis, and the estimates of maximum
power were provided (Salanti et al., 2008). MDs and RRs and their 95%
credible intervals were calculated for continuous and dichotomous
data, respectively. The Markov chain Monte Carlo method was used to
obtain pooled estimates of effect size in the Bayesian approach (van
Valkenhoef et al., 2012). The GeMTC package automatically sets the
prior distributions. The number of burn-in iterations, the number of
interface iterations, and thinning factor were set at 5000, 20,000, and
10, respectively. Convergence was assessed using the Brooks–Gel-
man–Rubin diagnostic (Brooks and Gelman, 1998), which compares
within-chain and between-chain estimates to diagnose whether the si-
mulation has reached a stable state. The values of< 1.05 are generally
considered safe (van Valkenhoef et al., 2012). Our network meta-ana-
lysis approaches were based on a consistency model. The deviance in-
formation criterion to provide a measure of model fit, which accounts
for model complexity, was calculated (Dias et al., 2010). The random-
effects SD (i.e., heterogeneity SD) was used as a measured of hetero-
geneity (van Valkenhoef et al., 2012). Heterogeneity can be compared
with the important effect sizes observed in the network, and if it is
greater than or comparable to these size effects, then the findings may
not be valid (van Valkenhoef et al., 2012). The data available for the
meta-analysis were not sufficient to perform node-splitting to assess
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inconsistencies within the intervention network (Dias et al., 2010). The
relative effect estimates calculated using the Bayesian approach were
used to estimate the probability that one treatment was superior to the
other. The Bayesian analyses also estimated rank probabilities, i.e., the
probability of each treatment obtaining each possible rank as shown by
their relative effects (outcome value) (van Valkenhoef et al., 2012). The
primary outcome might have been influenced by differences in the
placebo responses reported in the included trials (Iovieno et al., 2016).
A meta-regression analysis was performed to evaluate the association
between the meta-analysis results for the primary outcome and the
percentage of placebo responders. We performed both pairwise and
network meta-analysis; however, as a network meta-analysis can avoid
some limitations of a pairwise meta-analysis, we primarily discussed
the results of the network meta-analysis in this study. A funnel plot was
used to assess potential publication bias although the Cochrane Hand-
book recommends its use only if ten or more studies are included in the
meta-analysis (Higgins and Green, 2011).

3. Results

3.1. Study characteristics

Of the 311 retrieved publications, 69 duplicates and 242 publica-
tions based on an abstract/title review were excluded; moreover, four
articles were excluded after a full-text review (Citrome et al., 2014;
Ketter et al., 2014; Sanford and Keating, 2012) and another because it
was a short-duration study (Riesenberg et al., 2012)] (Supplementary
Fig. 1). No additional studies were retrieved from the clinical trial re-
gistries. Finally, seven fixed-dose studies including 3267 participants
were included in the meta-analysis (Calabrese et al., 2005; Li et al.,
2016; McElroy et al., 2010; Murasaki et al., 2018; Suppes et al., 2010;
Thase et al., 2006; Young et al., 2010). The groups assessed were
QUEIR600 (n=864), QUEIR300 (n=863), QUEXR300 (n= 467), and
placebo (n=1073). The mean age of the study participants was 38.6
years; 41.5% were men. The characteristics of the included studies are
shown in Table 1. All studies were 8-week, double-blind, randomized,
placebo-controlled trials sponsored by pharmaceutical companies and
were published in English. The methodological quality of all seven trials
was high as assessed with the Cochrane Risk of Bias Tool
(Supplementary Fig. 2). The results of both the pairwise meta-analysis
and the network meta-analysis are shown in the Supplementary ap-
pendix 1–22.

3.2. Pairwise meta-analysis

3.2.1. Efficacy outcomes
All the efficacy outcomes reported in the QUEIR600, QUEIR300,

and QUEXR300 groups were superior to those in the placebo group
(Table 2). There were no significant differences in any of the efficacy
outcomes reported in the QUEIR600 and QUEIR300 groups (Table 2).

3.2.2. Safety/tolerability outcomes
Safety and tolerability outcomes are shown in Table 3. The risk of

discontinuation due to adverse events, extrapyramidal symptoms, dry
mouth, dizziness, somnolence, fatigue, constipation, ≥7% weight gain,
increased body weight, and increased blood HbA1c level) were com-
pared between the QUEIR600 and placebo groups. The QUEIR600
group exhibited a higher risk of discontinuation due to adverse events
and increased body weight than the QUEIR300 group. However, the
QUEIR600 group was associated with a lower incidence of treatment-
emergent mania than the placebo group. The risk of extrapyramidal
symptoms, dry mouth, dizziness, somnolence, constipation, ≥7%
weight gain, increased body weight, and increased blood HbA1c levels
were greater in the QUEIR300 group that in the placebo group. The risk
of extrapyramidal symptoms, dry mouth, dizziness, somnolence, fa-
tigue, constipation, ≥7% weight gain, and increased body weight was

greater in the QUEXR300 group than that in the placebo group.

3.3. Network meta-analysis

3.3.1. Efficacy outcomes
In the comparisons of QUEIR600 vs. placebo, QUEIR300 vs. pla-

cebo, QUEXR300 vs. placebo, and QUEIR600 vs. QUEIR300 for efficacy
outcomes, the results of the network meta-analysis and pairwise meta-
analysis were slightly similar (Table 2). There were no significant dif-
ferences in any efficacy outcome between the QUEXR300 and
QUEIR600 groups or between the QUEXR300 and QUEIR300 groups
(Table 2). There was no considerable heterogeneity among the results
of the primary outcome of the network meta-analysis (Supplementary
appendix 1). The funnel plot of the primary outcome was symmetrical,
suggesting that there was no significant publication bias (Supplemen-
tary appendix 1). The meta-regression analysis did not demonstrate any
significant association of effect size with remission rate and the per-
centage of placebo responders (Supplementary appendix 1).

3.3.2. Safety/tolerability outcomes
In the comparisons of QUEIR600 vs. placebo, QUEIR300 vs. pla-

cebo, QUEXR300 vs. placebo, and QUEIR600 vs. QUEIR300 for safety/
tolerability outcomes, the results of the network meta-analysis were
similar to the results of the pairwise meta-analysis (Table 3). Although
there were not any differences in safety/tolerability outcomes between
QUEXR300 and QUEIR600 (Table 3), the QUEXR300 group was asso-
ciated with an increased incidence of fatigue compared with the
QUEIR300 group (Table 3).

4. Discussion

To the best of our knowledge, this is the first network meta-analysis
assessing the efficacy and safety/tolerability of quetiapine for the
treatment of bipolar depression. No significant differences were noted
between the treatment efficacies of QUEXR300 and QUEIR600 or
QUEXR300 and QUEIR300. The risks of some individual adverse
events, such as extrapyramidal symptoms, dry mouth, somnolence,
constipation, and increased body weight were greater in the
QUEXR300, QUEIR600, and QUEIR300 groups than those in the pla-
cebo group. The incidence of discontinuation due to adverse events was
greater in the QUEIR600 group than that in the placebo group. These
results suggest that in patients with bipolar depression, QUEIR600 may
be inferior to QUEIR300 and QUEXR300 in terms of tolerability.
QUEXR300 did not influence blood HbA1c levels; however, QUEIR300
increased HbA1c levels compared with placebo. The meta-analysis
found that differences of the QUEXR and QUEIR formulations may in-
fluence glucose metabolism; however, no differences in other metabolic
outcomes were detected between the QUEXR and QUEIR groups. The
results are in agreement with a previous systematic review that re-
ported no dose-related weight gain following treatment with quetiapine
(Simon et al., 2009). This analysis did not detect differences in any
metabolic outcomes associated with QUEIR600 or QUEIR300. The
QUEXR300 group was associated with an increased risk of fatigue
compared with QUEIR300, possibly because QUEXR prolongs plasma
levels compared with QUEIR (El-Khalili, 2012). Therefore, when pre-
scribing QUEXR, it is necessary to appropriately adjust the dosage of the
oral administration.

The risk of somnolence was greater in the QUEXR300, QUEIR600,
and QUEIR300 groups than that in the placebo group. However, the
network meta-analysis revealed no differences in the incidence of
somnolence between the QUEXR300 and QUEIR600 groups or between
the QUEXR300 and QUEIR300 groups. Compared with the placebo
group though, the QUEXR300 group exhibited a trend of increased risk
ratio for somnolence than the QUEIR600 and QUEIR300 groups. The
network meta-analysis revealed that the heterogeneity SD value was
smaller than the effect size for this outcome; however, the pairwise
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meta-analysis found considerable heterogeneity for somnolence ana-
lysis of the QUEXR300 vs. placebo groups (I2= 80%, Supplementary
appendix 11). Based on this result, we conducted a sensitivity network
meta-analysis of the outcome and found that excluding one study in
which patients received QUEXR orally once daily at bedtime (Murasaki
et al., 2018) from the QUEXR treatment group resulted in no hetero-
geneity (I2= 0%). In the other two QUEXR studies, patients received
QUEXR orally once daily in the evening (Li et al., 2016; Suppes et al.,
2010). RRs in the sensitivity analysis of the pairwise meta-analysis and
network meta-analysis were 3.98 (2.47–6.40) and 3.72 (2.24, 6.61),
respectively. Thus, the results of the present study suggest that there
may be no differences in the incidence of somnolence with QUEXR300,
QUEIR600, or QUEIR300, provided that the patient receives
QUEXR300 in the evening.

The study limitations firstly include differences in the character-
istics of the patients included in the analyzed studies, including geo-
graphical location, race, and ethnicity. Secondly, all studies included in
the analysis were industry sponsored, and the possibility of sponsorship
bias should be considered when interpreting our results (Higgins and
Green, 2011). Thirdly, the small number of studies included prevented
the proper use of a funnel plot to estimate potential publication bias as
this method is generally used only when ten or more studies are in-
cluded. Finally, all the included trials had a short duration. Long-term
studies will aid in determining differences in the metabolic outcomes of
QUEXR and QUEIR.

In conclusion, QUEXR300, QUEIR600, and QUEIR300 were equally
effective for the treatment of bipolar depression. However, they were
also associated with a greater risk of extrapyramidal symptoms, dry
mouth, somnolence, constipation, and increased body weight than
placebo. QUEIR600 seemed to be poorly tolerated compared with the
other agents. QUEIR300 increased blood HbA1c levels compared with
placebo, and patients taking QUEXR300 had an increased risk of fatigue
compared with those taking placebo. A long-term study is required to
investigate differences in the metabolic outcomes of QUEXR and
QUEIR.

Conflict of interest

The authors have declared that there are no conflicts of interest in
relation to the subject of this study. We have had the following interests

within the past 3 years.
Dr. Kishi has received speaker's honoraria from Daiichi Sankyo,

Dainippon Sumitomo, Eisai, Janssen, Otsuka, Meiji, MSD, Yoshitomi,
and Tanabe-Mitsubishi and has received a Health Labour Sciences
Research Grant, Grant-in-Aid for Scientific Research (C) and a Fujita
Health University School of Medicine research grant.

Dr. Ikuta received speaker's honoraria from Eli Lilly, Daiichi Sankyo,
and Dainippon Sumitomo and is a consultant for Dainippon Sumitomo.

Dr. Sakuma has received speaker's honoraria from Otsuka and Torii
and has received a grant-in-aid for Young Scientists (B).

Dr. Matsuda has received speaker's honoraria from Dainippon
Sumitomo, Eisai, Otsuka, Tanabe-Mitsubishi, and Pfizer and has re-
ceived a grant-in-aid for Young Scientists (B).

Dr. Iwata has received speaker's honoraria from Astellas, Dainippon
Sumitomo, Eli Lilly, GlaxoSmithKline, Janssen, Yoshitomi, Otsuka,
Meiji, Shionogi, Novartis, and Pfizer and has had research grants from
Daiichi Sankyo, Dainippon Sumitomo, Meiji, and Otsuka.

Contributors

Dr. Kishi had full access to all of the data in the study and takes
responsibility for the integrity of the data and the accuracy of the data
analysis.

Study concept and design, Analysis and interpretation of data: Kishi.
Statistical analysis: Kishi and Ikuta.
Acquisition of data: Kishi, Sakuma and Matsuda.
Drafting of the manuscript: All authors.
Study supervision: Iwata.

Role of the funding source

None.

Acknowledgments

We thank Kyowa Pharmaceutical Industry Co., Ltd. (Osaka, Japan 〒

530-0005) for providing information for Murasaki's study.

Table 2
Efficacy outcomes.

Outcome Comparison PMA RR (95% CI)/NNT NMA RR (95% CrI)

Remission rate QUEIR600 vs PLA 0.69 (0.62, 0.78)/6 0.69 (0.60, 0.80)
QUEIR300 vs PLA 0.72 (0.64, 0.80)/6 0.71 (0.62, 0.82)
QUEIR600 vs QUEIR300 0.97 (0.86, 1.09) 0.97 (0.83, 1.12)
QUEXR300 vs PLA 0.76 (0.64, 0.90)/7 0.77 (0.65, 0.88)
QUEXR300 vs QUEIR600 1.11 (0.89, 1.35)
QUEXR300 vs QUEIR300 1.07 (0.86, 1.30)

Response rate QUEIR600 vs PLA 0.69 (0.62, 0.78)/6 0.69 (0.59, 0.81)
QUEIR300 vs PLA 0.70 (0.62, 0.79)/6 0.70 (0.59, 0.82)
QUEIR600 vs QUEIR300 0.99 (0.87, 1,13) 0.99 (0.84, 1.18)
QUEXR300 vs PLA 0.69 (0.52, 0.91)/6 0.72 (0.58, 0.84)
QUEXR300 vs QUEIR600 1.04 (0.80, 1.30)
QUEXR300 vs QUEIR300 1.03 (0.79, 1.29)

Outcome Comparison PMA MD (95% CI) NMA MD (95% CrI)

MADRS QUEIR600 vs PLA −4.70 (−6.10, −3.31) −4.75 (−6.48, −2.99)
QUEIR300 vs PLA −4.65 (−6.04, −3.26) −4.66 (−6.42, −2.94)
QUEIR600 vs QUEIR300 −0.10 (−1.43, 1.23) −0.08 (−1.80, 1.63)
QUEXR300 vs PLA −3.63 (−5.52, −1.74) −3.66 (−5.42, −1.90)
QUEXR300 vs QUEIR600 1.10 (−1.39, 3.48)
QUEXR300 vs QUEIR300 1.01 (−1.45, 3.51)

95% CI: 95% confidence interval, 95% CrI: 95% credible interval, RR: risk ratio, MADRS: Montgomery Åsberg Depression Rating Scale, MD: mean difference, NMA:
network meta-analysis, NNT: number needed to treat, PLA: placebo, PMA: pair-wise meta-analysis, QUEIR600(300): quetiapine immediate release 600mg/day
(300mg/day), QUEXR300: quetiapine extended release 300mg/day.
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Table 3
Safety outcomes.

Outcome Comparison PMA RR (95% CI)/NNH NMA RR (95% CrI)

All cause discontinuation QUEIR600 vs PLA 1.05 (0.86, 1.29) 1.05 (0.84, 1.29)
QUEIR300 vs PLA 0.93 (0.78, 1.11) 0.93 (0.74, 1.16)
QUEIR600 vs QUEIR300 1.12 (0.97, 1.30) 1.12 (0.91, 1.38)
QUEXR300 vs PLA 0.94 (0.70, 1.27) 0.93 (0.71, 1.22)
QUEXR300 vs QUEIR600 0.89 (0.63, 1.27)
QUEXR300 vs QUEIR300 1.00 (0.70, 1.44)

Discontinuation due to adverse events QUEIR600 vs PLA 2.36 (1.33, 4.19)/11 2.25 (1.32, 4.01)
QUEIR300 vs PLA 1.61 (0.94, 2.76) 1.56 (0.90, 2.78)
QUEIR600 vs QUEIR300 1.46 (1.14, 1.87)/25 1.45 (0.88, 2.41)
QUEXR300 vs PLA 2.10 (0.85, 5.23) 1.89 (1.00, 3.88)
QUEXR300 vs QUEIR600 0.84 (0.36, 2.14)
QUEXR300 vs QUEIR300 1.21 (0.52, 3.06)

Treatment-emergent mania QUEIR600 vs PLA 0.57 (0.33, 0.98)/ns 0.55 (0.23, 1.41)
QUEIR300 vs PLA 0.63 (0.20, 2.06) 0.56 (0.24, 1.38)
QUEIR600 vs QUEIR300 1.01 (0.48, 2.12) 0.99 (0.41, 2.47)
QUEXR300 vs PLA 0.55 (0.25, 1.23) 0.41 (0.12, 1.21)
QUEXR300 vs QUEIR600 0.73 (0.15, 2.87)
QUEXR300 vs QUEIR300 0.72 (0.15, 2.90)

Suicide–related symptoms QUEIR600 vs PLA 0.58 (0.23, 1.47) 0.45 (0.16, 1.32)
QUEIR300 vs PLA 0.84 (0.36, 1.96) 0.67 (0.25, 1.91)
QUEIR600 vs QUEIR300 0.68 (0.29, 1.59) 0.66 (0.23, 2.01)
QUEXR300 vs PLA 0.75 (0.25, 2.29) 0.46 (0.11, 1.45)
QUEXR300 vs QUEIR600 1.03 (0.17, 4.78)
QUEXR300 vs QUEIR300 0.68 (0.12, 3.03)

Extrapyramidal symptoms QUEIR600 vs PLA 2.31 (1.41, 3.78)/20 2.12 (1.28, 3.73)
QUEIR300 vs PLA 2.07 (1.29, 3.30)/25 1.83 (1.07, 3.20)
QUEIR600 vs QUEIR300 1.16 (0.84, 1.59) 1.16 (0.76, 1.80)
QUEXR300 vs PLA 3.40 (1.58, 7.33)/17 2.88 (1.29, 6.98)
QUEXR300 vs QUEIR600 1.34 (0.51, 3.70)
QUEXR300 vs QUEIR300 1.56 (0.59, 4.35)

Dry mouth QUEIR600 vs PLA 4.20 (2.51, 7.03)/4 3.75 (2.59, 6.02)
QUEIR300 vs PLA 4.09 (2.27, 7.37)/5 3.58 (2.46, 5.70)
QUEIR600 vs QUEIR300 1.05 (0.91, 1.20) 1.05 (0.75, 1.47)
QUEXR300 vs PLA 5.28 (2.84, 9.76)/5 4.99 (2.95, 8.51)
QUEXR300 vs QUEIR600 1.33 (0.65, 2.54)
QUEXR300 vs QUEIR300 1.40 (0.68, 2.67)

Outcome Comparison PMA RR (95% CI)/NNH NMA RR (95% CrI)

Dizziness QUEIR600 vs PLA 2.62 (1.85, 3.70)/11 2.42 (1.69, 3.58)
QUEIR300 vs PLA 2.11 (1.48, 3.02)/14 1.97 (1.38, 2.96)
QUEIR600 vs QUEIR300 1.23 (0.97, 1.56) 1.23 (0.93, 1.61)
QUEXR300 vs PLA 1.60 (1.05, 2.42)/ns 1.51 (0.96, 2.37)
QUEXR300 vs QUEIR600 0.63 (0.35, 1.11)
QUEXR300 vs QUEIR300 0.77 (0.43, 1.37)

Somnolence QUEIR600 vs PLA 3.55 (2.24, 5.63)/6 3.39 (1.99, 5.90)
QUEIR300 vs PLA 3.73 (2.46, 5.68)/6 3.58 (2.10, 6.14)
QUEIR600 vs QUEIR300 0.95 (0.80, 1.13) 0.95 (0.58, 1.53)
QUEXR300 vs PLA 6.52 (2.39, 17.8)/4 6.02 (3.24, 11.5)
QUEXR300 vs QUEIR600 1.78 (0.78, 4.07)
QUEXR300 vs QUEIR300 1.69 (0.76, 3.98)

Fatigue QUEIR600 vs PLA 1.65 (1.08, 2.54)/25 1.53 (0.93, 2.62)
QUEIR300 vs PLA 1.34 (0.85, 2.09) 1.25 (0.74, 2.14)
QUEIR600 vs QUEIR300 1.23 (0.86, 1.77) 1.24 (0.76, 2.01)
QUEXR300 vs PLA 4.94 (2.20, 11.1)/17 3.76 (1.83, 8.43)
QUEXR300 vs QUEIR600 2.44 (1.00, 6.44)
QUEXR300 vs QUEIR300 3.00 (1.21, 8.02)

Constipation QUEIR600 vs PLA 3.21 (1.93, 5.35)/14 2.81 (1.67, 5.18)
QUEIR300 vs PLA 2.66 (1.58, 4.46)/25 2.15 (1.27, 3.96)
QUEIR600 vs QUEIR300 1.29 (0.94, 1.78) 1.31 (0.84, 2.05)
QUEXR300 vs PLA 2.70 (1.09, 6.66)/17 2.26 (1.20, 4.36)
QUEXR300 vs QUEIR600 0.80 (0.34, 1.87)
QUEXR300 vs QUEIR300 1.04 (0.43, 2.51)

≥7% weight gain QUEIR600 vs PLA 3.08 (1.78, 5.35)/17 2.60 (1.49, 4.87)
QUEIR300 vs PLA 2.09 (1.15, 3.81)/ns 1.80 (0.98, 3.30)
QUEIR600 vs QUEIR300 1.41 (0.98, 2.02) 1.45 (0.92, 2.31)
QUEXR300 vs PLA 4.45 (1.97, 10.0)/17 3.50 (1.67, 7.95)
QUEXR300 vs QUEIR600 1.35 (0.50, 3.64)
QUEXR300 vs QUEIR300 1.96 (0.75, 5.35)

Outcome Comparison PMA MD (95% CI) NMA MD (95% CrI)

(continued on next page)
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jpsychires.2019.05.020.
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Table 3 (continued)

Outcome Comparison PMA RR (95% CI)/NNH NMA RR (95% CrI)

Body weight QUEIR600 vs PLA 1.30 (0.98, 1.63) 1.30 (0.89, 1.70)
QUEIR300 vs PLA 0.98 (0.67, 1.30) 0.97 (0.58, 1.36)
QUEIR600 vs QUEIR300 0.32 (0.02, 0.62) 0.33 (−0.05, 0.70)
QUEXR300 vs PLA 1.47 (1.08, 1.86) 1.47 (0.95, 1.98)
QUEXR300 vs QUEIR600 0.18 (−0.46, 0.84)
QUEXR300 vs QUEIR300 0.50 (−0.14, 1.15)

Blood glucose QUEIR600 vs PLA 1.37 (−0.84, 3.58) 1.54 (−0.76, 3.95)
QUEIR300 vs PLA 1.21 (−0.96, 3.38) 1.08 (−1.25, 3.48)
QUEIR600 vs QUEIR300 0.44 (−2.13, 3.01) 0.46 (−1.80, 2.66)
QUEXR300 vs PLA −0.06 (−0.22, 0.11) 0.001 (−1.21. 2.03)
QUEXR300 vs QUEIR600 −1.46 (−4.13, 1.55)
QUEXR300 vs QUEIR300 −0.97 (−3.70, 2.02)

Blood HbA1c QUEIR600 vs PLA 0.05 (0.01, 0.10) 0.05 (−0.02, 0.13)
QUEIR300 vs PLA 0.08 (0.03, 0.13) 0.08 (0.003, 0.16)
QUEIR600 vs QUEIR300 −0.03 (−0.08, 0.03) −0.02 (−0.10, 0.05)
QUEXR300 vs PLA 0.02 (−0.02. 0.06) 0.02 (−0.04, 0.08)
QUEXR300 vs QUEIR600 −0.04 (−0.13, 0.06)
QUEXR300 vs QUEIR300 −0.06 (−0.16, 0.03)

Blood insulin QUEIR600 vs PLA 12.7 (−9.93, 35.4) 12.9 (−19.4, 46.3)
QUEIR300 vs PLA 7.03 (−18.0, 32.1) 4.31 (−28.8, 37.1)
QUEIR600 vs QUEIR300 9.60 (−22.8, 42.0) 8.53 (−22.2, 40.6)
QUEXR300 vs PLA 3.98 (−13.9, 21.8) 2.70 (−19.4, 35.4)
QUEXR300 vs QUEIR600 −8.79 (−48.5, 37.2)
QUEXR300 vs QUEIR300 0.37 (−39.0, 47.0)

Blood triglyceride QUEIR600 vs PLA 11.3 (−6.25, 28.8) 11.3 (−20.6, 44.6)
QUEIR300 vs PLA 9.09 (−7.42, 25.6) 8.99 (−23.9, 42.5)
QUEIR600 vs QUEIR300 3.25 (−8.66, 15.2) 2.50 (−29.3, 33.5)
QUEXR300 vs PLA 15.8 (−17.2, 48.8) 13.5 (−14.7, 45.8)
QUEXR300 vs QUEIR600 1.86 (−41.1, 48.2)
QUEXR300 vs QUEIR300 4.54 (−38.0, 50.5)

Blood total cholesterol QUEIR600 vs PLA 2.01 (−6.96, 11.0) 1.97 (−7.77, 11.8)
QUEIR300 vs PLA −1.59 (−10.9, 7.74) −1.72 (−11.3, 8.28)
QUEIR600 vs QUEIR300 3.49 (−1.07, 8.05) 3.65 (−5.72, 13.0)
QUEXR300 vs PLA 4.14 (−4.61, 12.9) 3.65 (−4.68, 13.1)
QUEXR300 vs QUEIR600 1.82 (−11.0, 15.2)
QUEXR300 vs QUEIR300 5.38 (−7.29, 18.6)

Outcome Comparison PMA MD (95% CI) NMA MD (95% CrI)

Blood HDL cholesterol QUEIR600 vs PLA −1.02 (−2.53, 0.49) −1.05 (−3.01, 0.94)
QUEIR300 vs PLA −1.21 (−2.82, 0.40) −1.17 (−3.01, 0.76)
QUEIR600 vs QUEIR300 0.13 (−1.20, 1.46) 0.12 (−1.67, 1.88)
QUEXR300 vs PLA −0.00 (−0.07, 0.07) −0.04 (−1.59, 1.27)
QUEXR300 vs QUEIR600 0.97 (−1.50, 3.26)
QUEXR300 vs QUEIR300 1.09 (−1.29, 3.36)

Blood LDL cholesterol QUEIR600 vs PLA 0.49 (−4.02, 4.99) 0.49 (−5.93, 7.04)
QUEIR300 vs PLA −2.06 (−7.39, 3.28) −2.06 (−8.44, 4.40)
QUEIR600 vs QUEIR300 2.46 (−1.59, 6.51) 2.51 (−3.57, 8.68)
QUEXR300 vs PLA 2.34 (−2.98, 7.66) 1.77 (−2.71, 7.67)
QUEXR300 vs QUEIR600 1.40 (−6.29, 1.00)
QUEXR300 vs QUEIR300 3.93 (−3.97, 12.7)

95% CI: 95% confidence interval, 95% CrI: 95% credible interval, RR: risk ratio, MD: mean difference, NMA: network meta-analysis, NNH: number needed to harm,
ns: not significant, PLA: placebo, PMA: pair-wise meta-analysis, QUEIR600(300): quetiapine immediate release 600mg/day (300mg/day), QUEXR300: quetiapine
extended release 300mg/day.
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